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APPROACH TO CARDIOVASCULAR IMPLANTABLE ELECTRONIC DEVICES 
 

Introduction 

 

As a registrar there are a number of situations that still cause fear in my life. Included in 

those is being presented with a patient with a pacemaker presenting for surgery. I chose 

this topic to help make it easy for those, like myself, who find it challenging to manage 

such a patient with a cardiovascular implantable electronic device (CIED) which is an 

umbrella term that encompasses both pacemaker and implantable cardioverter 

defibrillators (ICD).  

It was recently reported that nearly 3 million patients worldwide have a pacemaker, and 

somewhere between 300 000 and 500 000 patients have an implantable cardioverter 

defibrillator(1). Unfortunately, statistics regarding the number of device implants are not 

tracked systematically, so such numbers tend to be very approximate and nobody really 

knows for certain how many are out there.  

What is clear is that anaesthesia practitioners will encounter a patient with a 

cardiovascular implantable electronic device, and so it is imperative to understand the 

perioperative management of these patients if eminently preventable complications are to 

be avoided(1).  

There are many different ways in which this topic can be presented, and it has been a 

challenge to decide whether to base it for the primary or the part 2 FCA candidate. In this 

discussion I try to cover a bit of both of these topics, I do caution that this is just a mere 

summary of the vast knowledge available to guide us in the management of patients with 

CIED’s.  

Types of CIED 

Antibradycardia device:  pacemakers 

Antitachycardia device:  ICD 

Cardiac Failure: Resynchronisation Devices  
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History of Pacemakers 

 

 

Prof. Wilson Greatbatch, Age 92 years 

06 September 1919 - 27 September 2011 

 

The history of pacemakers’ dates back to 1956 when it was discovered accidentally, at the 

time, Prof. Greatbatch was tasked with building equipment to monitor heart sounds when 

he placed the wrong transistor into the instrument(2). The transistor — 100 times more 

powerful than those he usually used — emitted an electrical pulse that mimicked the 

rhythm of the human heart(2).  
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Cardiovascular Physiology 

 

 

 

 

 

 

 

 

 

 

 

 

 

Impulse generation in the heart originates from the Sinoatrial (SA) node, the physiological 

pacemaker, located in the posterior junction of the right atrium and superior vena cava. 

This impulse is rapidly conducted across the atria to the atrioventricular (AV) node, located 

in the septal wall of right atrium just anterior to the opening of the coronary sinus. 

Specialised fibres speed up impulse conduction to the left atrium and AV node. Any factor 

that decreases the rate of SA node depolarisation or increases automaticity of the AV 

junctional areas allows junctional areas to function as pacemakers.  

Impulses from the SA to AV node take 0.04 secs, and leave the AV node after another 

0.11 secs due to slow calcium channel propagation.  Lower fibres of the AV node combine 

to form the Bundle of His. This group of cells passes through the interventricular septum 

as the common bundle before diving into the left and right bundle branch which ends as 

purkinje fibres that depolarise both ventricles. Synchronised depolarisation of lateral and 

septal walls of the left ventricle allows effective ventricular contraction.  
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Physics 

In order to understand pacemakers, it is only reasonable that we start by tackling the basic 
physics behind this device. As much as the majority of us dislike the topic of physics, 
unfortunately this is one of the reasons why physics is important for us, the anaesthetist.  
 
A permanent pacemaker has three main components: 
 

 

 

 A pulse generator (IPG). 
o Housed in a titanium casing that is corrosion resistant and protects from 

electromagnetic interference. 
o Contains a sealed lithium battery and an electronic circuitry package.  
o The battery has a lifespan of 8-10 years. 
o The electronic circuitry package filters and analyses the input signals from the 

heart and relays the appropriate response to the heart (sensing, response to 
sensing and pacing). 

o The pulse generator produces the electrical signals that makes the heart beat 
(pacing). 

o Most pulse generators also have the capability to receive and respond to 
signals that are sent by the heart itself (sensing). 

 One or more wires which are called leads. 
o Leads are insulated flexible wires that conduct electrical signals to the heart 

from the pulse generator.The leads also relay signals from the heart to the 
pulse generator. 

o The insulation protects against corrosion and electromagnetic interference. 
o One end of the lead is attached to the pulse generator and the electrode end of 

the lead is positioned in the atrium (the upper chamber of the heart) or in the 
right ventricle (the lower chamber of the heart). In the case of a biventricular 
pacemaker, leads are placed in both ventricles. 

 Electrodes, which are found on each lead. 
o Anode:  positive electrode proximally 
o Cathode:  negative electrode distally 
o The presence of the anode and cathode on the lead itself decreases the risk of 

electromagnetic interference. 
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Brands of Pacemakers Used in South Africa 

 

 

 

 

 

 

Sorin Group REPYL DR   ST. Jude Medical ENDURITY MRI 

 

 

 

 

 

 

 

BIOTRONIK Cylos 990 DR-T     Boston Scientific ESSENTIO 

 

 

 

 

 

 

 

MEDTRONIC Advisa DR MRI SureScan 
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Pacing Modes 
 

Pacing is always modified to suit the patient’s needs. It can take the form of atrial, 
ventricular or dual chamber (atrium and ventricle) pacing. This information can be obtained 
from the pacemaker coding when it is known or the patient’s history, examination and 
investigations. The most accurate way to obtain this information is from the patient’s 
cardiologist and the technician managing the device. 
 
Pacemaker leads are generally placed in the right atrial appendage, right ventricle or in the 
case of dual chamber pacing, in both right atrial appendage and right ventricle (3). 
 

 Single chamber mode: 
Single lead in either the right atrial appendage or right ventricle only. 

 Dual chamber mode:  
Lead in the right atrial appendage and a lead in the right ventricle (two leads). 

 Three Chamber Mode: 
Also known as biventricular pacing or cardiac resynchronisation therapy 
There are three leads that are placed in the following positions: right atrial 
appendage, right ventricle and left ventricle. 

 
Understanding the NAPS/BPEG code 
Since its approval, the North American Pacing and Electrophysiology/British Pacing and 
Electrophysiology Group (NAPSE/BPEG) coding has been accepted universally to 
describe pace maker types and function(4).  
 
This pacemaker code has five positions that determine its function. 
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Position I: Chambers Paced 
 Refers to chambers paced. 

 
Position II: Chambers Sensed 

 Refers to the location where the pacemaker senses native cardiac electrical activity. 
 
Position III: Response to Sensing 

 Refers to pacemaker’s response to sensed native cardiac activity. 
 T = Sensed activity results in triggering of paced activity 
 I =  Sensed activity results in inhibition of pacing activity 

 
Position IV: Rate Modulation 

 Indicates ability for heart rate modulation designed to altered heart rate 
appropriately to meet physiological needs e.g. physical activity.  

 Sensors may measure and respond to variables including vibration, respiration, or 
acid-base status. 

 Optimal systemic perfusion requires modulation of the heart rate to meet the 
metabolic demands(3). This mode allows the pacemaker to adjust the heart rate 
depending on certain physiological conditions. This can utilise either atrial or 
ventricular based pacing modes (AAIR, VVIR, DDDR, and DDIR). The most 
commonly used sensor is the accelerometer that detects acceleration due to motion 
and in response will deliver rate adaptive response(3). 

 Thoracic impedance sensors are also used in some devices, with blended sensors 
that use acceleration and minute ventilation to deliver rate responsive pacing(4).  

 
Position V: Multisite Pacing 

 Allows multiple stimulation sites within one anatomical area e.g. more than one 
pacing site within the atria or biatrial pacing 

 Position V in the coding provides information on the presence of multisite pacing, 
where there is more than one lead in a single chamber, or there is biventricular 
pacing. The latter refers to pacing in terms of resynchronisation therapy (CRT).  

 
Position I, II and III are the most important and is how we routinely describe pacemaker 
function e.g. DDI, AOO. 
The pacing modes can either be classified as synchronous (dependent on intrinsic activity) 
or asynchronous (independent of intrinsic activity). The most common mode nowadays, 
being DDD, is an example of synchronous mode. It is said to be the “smart” mode capable 
of providing whatever the patient requires(1). 
 

Synchronous Modes: 

 Pacing modes that preserve AV synchrony include those that pace the atria in 
patients with AV node competency (i.e. AAI, DVI, DDI, and DDD)(1). 

 Those that sense atrial activity to trigger ventricular pacing in patients with slow 
ventricular response rates or AV node block (i.e. VDD, VAT, and DDD)(1). 

Asynchronous Modes: 

 Used mostly in temporary pacing or in an emergency situation, in these modes the 
device will pace independent of intrinsic activity (i.e. AOO, VOO and DOO). 

 The one shortfall of this mode is that it will pace at a fixed rate irrespective of 
intrinsic electrical activity. This may lead to loss of AV synchrony and atrial kick in a 
patient who is pacemaker dependant.  
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Cardiac resynchronisation Therapy: 

 Cardiac failure is known for its association to conduction defects and dysrhythmias 
due to sinus- or AV node dysfunction(3). This dysfunction leads to intraventricular 
conduction delays that delay onset and completeness of right ventricle and left 
ventricle systole in at least 30% of patients(3).  

 In addition to AV timing (atrial-ventricular synchronisation), CRT utilises atrial 
synchronous biventricular pacing to optimise the timing of right ventricle and left 
ventricle contraction (ventricular interdependence). This mode of pacing, attempts 
to resynchronise the RV and LV to improve ventricular ejection.  

 
Pacemaker Syndrome 
The term pacemaker syndrome was first proposed in 1979 by Erbel and it is said to refer 
to signs and symptoms in the patient with a pacemaker caused by inadequate timing of 
atrial and ventricular contractions(5). This is considered an iatrogenic disease characterised 
by the disappearance of symptoms when A-V synchrony is restored.  
Patient who are more prone to getting pacemaker syndrome are those with single 
chamber pacing with VVI or VVIR. The lack of atrioventricular synchrony leads to a 
decrease in cardiac output(5).  
The incidence of pacemaker syndrome is quoted as 20% by the Mode Selection Trial 
(MOST), especially in those patients with single chamber pacing.  
 

 

 

 

 

 

 

(Pacemaker syndrome, Dr Singh, S, July 2011) 

This is a clinical diagnosis based on the clinical features listed above on a patient known to 
have single chamber pacing. In the PASE trial, plasma ANP levels of >90 pgml were used 
as a maker of non physiological pacing(5). The management of pacemaker syndrome 
involves upgrading the coding to DDD/DDDR which is more physiological, symptoms 
improve immediately(5). Avoiding non atrial tracking modes (i.e. VVI, DDI, DVI). Reducing 
lower pacing rates to encourage conduction of underlying rhythm. Withdrawal of rate 
limiting medication affecting sinus node is also of benefit.   
 
 
Electromagnetic Interference (EMI) 
Radio frequency waves with frequencies between 0 to 109 Hz (i.e. AC power supply and 
Electrocautery) and microwaves with frequencies between 109 and 1011 Hz (i.e. ultra high 
frequency radio waves and radar) can cause interference(4). Higher frequency waves such 
as X-rays, gamma rays and infrared and ultraviolet light do not cause interfere(1, 4).  
 



Page 11 of 22 
 

The reason why bipolar pacemaker leads result in less susceptibility to EMI is because 
both the anode and cathode of the lead are in close proximity to each other and the lead 
itself, minimizing the physical distance over which the entire circuit is completed(1).  
 
Devices are usually protected by circuit shielding using titanium casing and by noise 
protection algorithms that filter out unwanted signals(4).  
 
Problems with EMI that may arise include inappropriate inhibition or triggering of paced 
output(also termed Oversensing), asynchronous pacing, reprogramming (usually to 
backup mode: VVI or VOO), damage to device circuitry and triggering a defibrillator 
discharge(4).  

 

 

 

 

 

 

 

 

 

 

 

(Perioperative management of patients with cardiac implantable devices, Stone M et al, 2011) 

Indications for Pacemaker Placement 
This is by far not an exhaustive list of indication for pacemakers, as each is unique to the 
needs of the patient.  
 
Indications for general symptomatic bradycardia  
1. Sinoatrial (SA) node- sick syndrome, tachy-brady arrhythmia, symptomatic sinus 

bradycardia, hypersensitive carotid sinus syndrome, or vasovagal syncope(6).  
2. Second degree A-V heart block regardless of type or site of block, with associated 

symptomatic bradycardia(6).  
3. Third degree A-V heart block at any anatomical level associated with bradycardia, 

arrhythmia, asystole (>3.0) and after catheter ablation (Epstein AE et al 2008). 
4. Right bundle branch block (RBBB) and left anterior hemiblock with heamodynamic 

symptoms(6). 
5. Chronic Bifascicular block (Epstein AE et al 2008). 
6. RBBB and left posterior hemiblock with heamodynamic symptoms(6).  
7. Alternating left bundle branch block (LBBB) and RBBB(6). 
8. Long Q-T syndrome: documented pause-bradycardia-induced torsade de pointes 

and in low risk patients with LQT3(6). 
9. Syncope without an electrocardiogram (ECG) diagnosis(6). 
10. Cardiomyopathy- patients with medically refractory hypertrophic obstructive 

carddiomyopathy or decompensated heart failure in patients with dilated 
cardiomyopathy despite optimal medical therapy (e.g biventricular)(6). 
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Indications for pacemaker insertion before anaesthesia: 
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Implanted Cardioverter Defibrillators 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(perioperative management of patients with cardiac implantable electronic devices, Stone M et al 2011) 

 

Ventricular fibrillation (VF) and ventricular tachycardia (VT) account for majority of the 
reported 300 000 – 350 000 sudden cardiac arrest deaths in the USA each year(3). In 1993 
the NAPSE/BPEG defibrillator code was approved, the four- position code describes 
defibrillator, arrhythmia diagnostic and data storage capabilities(4). These devices have 
similar function to pacemakers, with the added option that it senses and detects VF and 
VT, it delivers therapy in the form of overdrive antitachycardia pacing, low energy 
cardioversion, and high energy defibrillation(7).  
 
 
 
 
 
 
 
 

 
(pacemakers and implantable cardioverter defibrillators-general and anesthetic considerations, Rapsang A et al 2014) 

 
ICDs employ a lead in the Right Ventricle to sense electrical activity in the chamber and to 
deliver a defibrillatory shock when indicated(1).   
 

A typical example of a coding would be: VVE-DDDRV 
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Indications for ICD placement 

 
Class 1 indications are conditions where there is evidence and/or general agreement that 
a given procedure or treatment is beneficial, useful and effective(8). These are based on 
the latest guidelines by the 2011 ACC/AHA/HRS Guidelines for Device-Based Therapy of 
Cardiac Rhythm Abnormalities.  
 
1. ICD therapy is indicated in patients who are survivors of cardiac arrest due to VF or 

hemodynamic unstable sustained VT after evaluation to determine the cause of the 
event and to exclude any completely reversible cause. (Level: A evidence)(8). 

2. ICD therapy is indicated in patients with structural heart disease and spontaneous 
sustained VT, whether hemodynamic stable or unstable. (Level: B evidence)(8). 

3. ICD therapy is indicated in patients with syncope of undetermined origin with 
clinically relevant hemodynamic significant sustained VT or VF induced by at 
eletrophysiological study (Level: B evidence)(8). 

4. ICD therapy is indicated in patients with LVEF less than or equal to 35% due to prior 
MI who are at least 40 days post MI and are NYHA functional class II or III. (Level: A 
evidence)(8). 

5.  ICD therapy is indicated in patients with non ischemic DCM who have an LVEF less 
than or to 35% and who are NYHA functional class II or III. (Level: B evidence)(8).  

6. ICD therapy is indicated in patients with LV dysfunction due to prior MI who are at 
least 40 days post MI, have an LVEF less than or equal to 30% and are NYHA 
functional class I. (Level: A evidence)(8). 

7. ICD therapy is indicated in patients with non sustained VT due to prior MI, LVEF less 
than or equal to 40% and inducible VF or sustained VT at electrophysiological study. 
(Level: B evidence)(8) 

 
The guidelines have a number of steps to follow in the management of these patients in 
the perioperative period. These have been put in place to improve perioperative morbidity 
and mortality amongst these patients.  
 
Preoperative Management 
Communication and clear instructions between the surgical team and the CIED team 
remains of paramount importance. A comprehensive pre-anaesthetic visit must be done, to 
assess both the patient and functional status of the device. The potential adverse effects 
are discussed with the patient, & those that can be predicted must be planned for such as 
reducing EMI in the theatre suite.  
 
The following tables have been taken from the recommendations by the HRS Guidelines: 
 

General principles CIED management 
o Treatment is individualised for the patient, there is no umbrella approach. 
o The team looking after the CIED consists of cardiologist, cardiac clinical 

technologist, and nurses.  
o Prior consultation with this team prior to the operation must be done. 
o Medical records must be assessed to ascertain the indication, date of last 

interrogation, battery change, and pacemaker coding.  
o The decision of whether the device should be reprogrammed or magnet used 

should be taken during the initial consultation.  
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Preoperative CIED Evaluation(9): 

 Date of last device interrogation 

 Type of device- Pacemaker, ICD, CRT-D  

 Manufacturer and date of insertion 

 Indications for the device 
o Pacemaker: sick sinus syndrome, AV block, syncope 
o ICD: primary or secondary prevention 
o Cardiac resynchronization therapy 

 Battery longevity documented as > 3 months  

 Are any of the leads less than 3 months old 

 Programming  
o Pacing mode and programmed low rate 
o ICD Therapy  
 Lowest heart rate for shock delivery 
 Lowest heart rate for antitachycardia pacing delivery  
o Rate responsive sensor type, if programmed on 

 Is this patient pacemaker dependent and what is the underlying rhythm and heart 
rate if it can be determined.  

 What is the response of the device to a magnet? 
o Magnet pacing rate for PM 
o Pacing amplitude response to magnet function 
o Will functionality resume automatically once magnet has been removed.  
o Does the device allow for magnet application function to be disabled. 

 Any alert status on CIED generator or lead  

 Last pacing threshold- document adequate safety margin with the date of that 
threshold. 

  
Preoperative recommendations(9): 
1. The procedure team must advice the CIED team about the nature of the procedure 

planned. 
2. The CIED team will provide guidance in the form of a prescription to the procedure 

team for the management of the CIED. 
3. General principles guiding this prescription include: 

 Inactivation of ICD detection is not a universal requirement for all procedures. 

 Rendering PMs asynchronous in pacemaker dependent patients is not a 
universal requirement for all procedures. 

 Pacemakers that need to be protected from inhibition may be made 
asynchronous by reprogramming or using a magnet over the pulse generator.  

 ICD arrhythmia detection can be suspended by placement of a magnet provided 
the pulse generator is accessible.  

 A magnet placed over an ICD generator will not render the pacemaker function 
in the ICD asynchronous.  

 Inactivation of the ICD detection is recommended for all procedures using 
monopolar electrosurgery or RF ablation above the umbilicus.  

 Rendering the PM asynchronous in a PM dependent patient is preferable for 
most procedures above the umbilicus.  

 In pacemaker patients, no reprogramming is necessary if the eletrosurgery is 
applied below the level of the umbilicus.  

4. All patients with pacemakers undergoing elective surgery should have had the device 
check as part of routine care within the past 12 months. 
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5. All patients with ICD’s undergoing elective surgery should have had the device check 
as part of routine care within the past 6 months 

 
As it can be noted from the above recommendations, the shift away from applying a 
blanket rule for all patients must be avoided. Individualised treatment therapies for patients 
must be adopted after consultative session by the CIED team and Procedure team. Where 
it is not indicated, turning of the device can have serious consequences for patients who 
are pacemaker dependent. The biggest problem during the perioperative being the use of 
monopolar diathermy, which increases risk of electromagnetic interference. The operative 
site where the diathermy will be used and distance from the pulse generator give an 
indication for whether reprogramming or magnet use will be necessary for the patient. A 
safe distance of 6 inches has also been shown to reduce risk of EMI(9). 
 
Intraoperative Management 
Vigilance of appropriate pacing behaviour is necessary throughout the procedure 
regardless of any reprogramming that may have been done, or the perceived vulnerability 
to EMI with modern devices(1).  The pulse rate should be constantly monitored in the 
intraoperative via both the electrocardiogram and pulse oximeter, the pulse oximeter being 
said to give the best evaluation(1, 7).  
 
Electrocauteryremains an issue in the intraoperative period with increased risk of EMI, as 
a result placement of the return plate when using monopolar diathermy becomes of 
paramount importance. As a result a safe distance of 15 centimetre away from the pulse 
generator is advocated(9). 
A theatre managing a patient with a CIED should always have facilities to offer external 
pacing in the event of device failure during the intraoperative period (intravenous pacing 
and/or pacing pads).  
 

Cardiac Monitoring interactions with CIED(9). 
Overcounting the heart rate due to counting pacemakerspikes and QRS complexes 
individually 
 
• Inability to identify pacemaker spikes with monitorsemploying high frequency filters.  
• Falsely “marking” artefact as a pacemaker spike 
• Pacemaker initiated heart rate increase due to rateresponsive pacemaker algorithms with 
inappropriate responseby surgical team:  

-  Most rate sensors employ an accelerometer such thatpatient movement could 
increase the patient’s paced rateif the sensor is not inactivated.  

-  Minute ventilation creates a unique situation where currentemitted by the CIED to 
measure changes in thoracicimpedance can be detected by monitoring equipment 
andappears to be rapid pacing without capture.  
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Recommendations for the  intraoperative monitoring of patients with CIED’s(9). 
 
•  External defibrillation equipment is required in the OR andimmediately available for 

all patients with pacemakers orICDs having surgical and sedation procedures or 
procedureswhere EMI may occur. 

•  All patients with ICDs deactivated should be on a cardiacmonitor and during surgery 
should have immediateavailability of defibrillation. 

•  Some patients may need to have pads placed prophylacticallyduring surgery (e.g., 
high risk patients and patients in whompad placement will be difficult due to surgical 
site. 

•  All patients with pacemakers or ICDs requireplethysmographic or arterial pressure 
monitoring for allsurgical and sedation procedures. 

•  Use an ECG monitor with a pacing mode set to recognizepacing stimuli. 
•  PMs may be made asynchronous as needed with either amagnet application or 

reprogramming provided that thepulse generator is accessible. 
•  ICD detection may be suspended by either magnetapplication as needed or 

reprogramming, provided that thepulse generator is accessible. 
•  During the placement of central lines using the Seldingertechnique from the upper 

body, caution should be exercisedto avoid causing false detections and/or shorting 
the RV coilto the SVC coil. 

•  Because of interactions with monitoring, ventilation, andother impedance monitoring 
operative devices, inactivatingminute ventilation sensors can be considered. 

•  Keep a magnet immediately available for all patients with a CIED who are 
undergoing a procedure that may involve EMI. 

Reprogramming vs. Magnet:  

Improving patient safety and reducing the risk delivery of inappropriate shock therapy, 
from cardiac resynchronization therapy devices, due to EMI, patients may benefit from 
either reprogramming or use of magnet.  
 
Reprogramming: 

 

It should be remembered again that, not all CIED’s require to be reprogrammed. Above is 
the picture of one of the machines used by Medtronic to reprogram their CIED’s (This is 
what we also use at Inkosi Albert Luthuli Hospital). The cardiac clinical technologists are 
trained on how to reprogram CIED’s in the perioperative period (They can be contacted in 
Cath Lab, Level 4).   
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The machines are CIED specific, with each company providing a specific one where their 
product is used. The “wand” shown on the left picture is placed over the pulse generator 
box, it then communicates with the machine to determine what type of coding the CIED is 
using. The machine can then be used to change the device to asynchronous, turn off the 
rate adaptive setting, and turn off the antitachyarrythimia function on the CIED. Unlike the 
use of the magnet (discussed next), these functions would have to be individually turned 
on again or the pace maker reprogrammed again in order to restore the initial preoperative 
settings. During the intraoperative period, if damage occurs to the pulse generator, the 
CIED may fail to go back to initial settings leading to morbidity and mortality. The HRS 
guidelines discourage reprogramming CIED’s due to these problems, and if it is indicated 
for the CIED to be reprogrammed, facilities to offer emergency external pacing must be 
available as rescue, should device failure occur in the post operative period(9).  
 

The Magnet 

 

 

 

 

 

 

A simple doughnut magnet of 90 Gauss, is the standard used for inhibiting tachyarrhythmia 
detection on the CIEDs. Due to ease of use, the magnet is preferred over reprogramming. A 
magnet placed over the pulse generator will render the PM asynchronous. With an ICD, the 
magnet will turn off the tachyarrhythmia function on the ICD but does not change pacing settings to 
an asynchronous mode. The benefits of the magnet is that in the event of a spontaneous 
ventricular tachycardia and fibrillation, the magnet can be removed and the device detect and 
deliver tachyarrhythmia detection and deliver appropriate therapy(9). The risk of adverse effects 
from failure to reprogram the device is avoided by use of the magnet. The down part of the magnet 
use is that the pulse generator must be visible in order to allow magnet placement.  
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(HRS/ASA Guidelines management of patients with pacemakers 2011) 
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Postoperative Management  
Compared to the preoperative and intraoperative workup and management of these 
patients, most literature covers the post operative care very poorly. The general 
consensus is that if the PM or ICD has been reprogrammed, it needs to be programmed 
back to the original coding(4, 7, 9). The CIED management team should be consulted to 
review the patient as soon as possible and the device needs to be interrogated. Again 
facilities to offer external pacing and defibrillation should be available at all times in case of 
CIED failure.  The patient needs to be admitted in an area that will offer continuous 
monitoring of cardiac rate and rhythm in the immediate postoperative period(7). The 
literature does not specify if the post operative care should include a high care setting or 
Intensive care unit, however it does advocate for interrogation prior to discharge from post 
anaesthesia care units (recovery area), which might be difficult in resource striven areas.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(HRS/ASA Guidelines management of patients with pacemakers 2011) 
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Emergency Surgery  
The emergency procedure creates a situation where we might not have enough time to 
contact the patients CIED management team prior to surgery. Majority of patients in our 
setting hardly know if they have a pacemaker/ICD let alone remember the coding. Where 
possible review of the patients CIED carrier card, or review of old notes if device was 
inserted in the same hospital will help. The literature recommends contacting the device 
manufactures as they keep a database of patients who have CIED’s but this might not be 
feasible at times. The best approach for an emergency situation is to take a good history, 
examine the patient, special investigations such as chest x-ray and 12 lead ECG. 
Reduction of EMI in theatre should be considered wherever possible.  A magnet must be 
present, and if a pulse generator is accessible, the magnet should be used. The theatre 
should be prepared to offer external pacing and defibrillation where necessary or should 
device failure occur. The CIED team should be contacted to review the patient as soon as 
possible in the postoperative period.  
 

 

 

 

 

 

 

 

 

 

 

 

 

(HRS/ASA Guidelines management of patients with pacemakers 2011) 

 

 
 
Defibrillation 
Devices with an antitachycardia function, where a magnet has been used 
intraoperativelyand suddenly develop VT/VF the magnet should be removed to re-
establish the antitachyarrhythmia function. Where the need for DC cardioversion arises, 
pads must be placed 10cm away from pulse generator, with the lowest effect energy being 
used(7). The pads should be placed perpendicular to the pulse generator. Transient or 
permanent failure of the CIED post cardioversion is extremely high, and facilities for 
temporary pacing should be available. The device should be interrogated post 
cardioversion by the CIED team.  
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